Development and validation of a sensitive and selective UHPLC-MS/MS method for simultaneous determination of both free and total eicosapentaeonic acid and docosahexenoic acid in human plasma.
A sensitive, selective, and quantitative method for the simultaneous determination of free and total eicosapentaeonic acid (EPA) and docosahexenoic acid (DHA) has been developed and validated in human plasma using fatty acid free human serum albumin as a surrogate matrix. Clean-up for free EPA and DHA employs a liquid-liquid extraction with hexane to remove plasma interferences and provide for cleaner chromatography. The method for total EPA and DHA requires a digestion of the triglycerides followed by liquid-liquid extraction with hexane. Ultra high performance liquid chromatography (UHPLC) technology on a BEH C18 stationary phase column with 1.7 μm particle size was used for chromatographic separation, coupled to tandem mass spectrometry (UHPLC-MS/MS). The method for free EPA and DHA was validated over the concentration range of 0.05-25 μg/mL, while total EPA and DHA concentration range was 0.5-250 μg/mL. The results from assay validation show that the method is rugged, precise, accurate, and well suited to support pharmacokinetic studies. To our knowledge, this work represents the first UHPLC-MS/MS based method that combines both free and total EPA and DHA with a relatively small sample volume (25 μL aliquot) and a run time of 1.5 min, facilitating automation and high throughput analysis.